126  ... NATURE OF MATTER AND ENERGY
The Law of the Lever
Here is another exact law discovered by Archimedes.  Civiliza-
tion owes much to any person who first states clearly a principle
which can be applied to overcome great resistances with ease.
After that, man works in the light, surely and accurately, not by
rough rule-of-thumb.  A small force on the long arm of a lever
can produce as great a turning effect as a large force on the short
arm.   Archimedes discovered that the turning effect is propor-
tional to the length of the lever arm, which is the perpendicular
distance between the point of application of the force and the axis
about which rotation is to occur.  Archimedes did not define the
lever arm precisely, but the principle seems to have been very clear
in his mind. The turning effect of a force (its moment) is equal
to the product of the force times the lever arm.   Because of this
principle of nature we put long or large handles on things that
we want to turn with ease. The simplest applications are perhaps
the crowbar, the burglar's jimmy, the doorknob, automobile
steering wheels, and the beam balance or steelyard.   The law is
applied daily in designing the complicated modern mechanisms of
levers and gear wheels which work such wonders in overcoming
huge forces at the expense of small ones.  But in terms of energy
and work, as we shall see, we do not get something for nothing,
despite the ease of the effort
The Law of Reflection of Light
Who first discovered this law is not known, but it seems to have
been common knowledge among the learned rather early in the
period. A beam of light striking a smooth surface is reflected off
in such a direction that the reflected beam and the original (or